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Field Operational Test Cross Reference

Title Status (*) Subject Area FHWA
Division
Adaptive Urban Signal Control Integration I ATMS MN
Advanced Driver and Vehicle Advisory Navigation C ATIS IL
Concept
Advanced Rural Transportation Information and I ATMS/ATIS/ARTS MN
Coordination
Advantage I-75 Mainline Automatic Clearance Project I CVvO FL/GA/TN/KY/
OH/MI
Alternate Bus Routing System I ATIS NJ
Ambassador Bridge Intelligent Transportation Border I CVvO Mi
Crossing System
Anaheim Advanced Traffic Control System I ATMS CA
Atlanta ATIS-KIOSK Project I ATIS GA
Atlanta Driver Advisory System C ATIS GA
Automated Mileage and State Line Crossing Operational C CVvO IA/MN/WI
Test
Borman Expressway Advanced Traffic management C ATMS IL
System
Boston SmarTraveler C ATIS MA
Capital C ATMS DC
Colorado MAYDAY I ATIS CO
Crescent C CVvO AZ/CA/INM/OR
[TXIWA
Driver Information Radio Using Experimental I ATIS Mi
Communications Technologies
During Incidents Vehicles Exit to Reduce Time I ATIS MN
Dynamic Downhill Truck Speed Warning System I CVvOo CcO
Electronic Processing At International Crossings I CVvO AZ
Evaluating Environmental Impacts of ITS Using LIDAR C ATMS MN
Technology
Faster and Safer Travel through Traffic Routing and I ATMS Mi
Advanced Controls
Genesis C ATIS MN
Heavy Vehicle License Plate (HELP) One-Stop C CVvO AZ/CA/NM
Herald En-Route Driver Advisory System Via AM Sub I ARTS IA/CO
Carrier, Phase I
Idaho Out-Of-Service I CVvVO ID
Idaho Storm Warning System I ARTS ID
Integrated Corridor Traffic Management I ATMS/ATIS MN
International Border Electronic Crossing I CVvVO CA
Irvine Integrated Ramp Meter/Adaptive Signal Control I ATMS CA
Midwest Electronic One-Stop Shopping I CVvO KS/ILIMN/MO/
NE/SD/WI
Mobile Surveillance/Wireless Communication I ATMS CA
Multi-Jurisdictional Live Aerial Video Surveillance System- C ATMS VA
Virginia
North Seattle Advanced Traffic Management Systems I ATMS WA
Operation Respond I CVvOo PA
Oregon Green Light Commercial Vehicle Operations Test I CVvVO OR




Field Operational Test Cross Reference

Title Status (*) Subject Area FHWA
Division

Peace Bridge Intelligent Transportation Border Crossing I CVvO NY
System
Puget Sound Emergency Response Operational Test C ATIS WA
Real-Time Vehicle Emissions Detection C ATMS CO
San Diego Smart Call Box I ATMS CA
Seattle Wide Information For Travelers I ATIS WA
Southwest Electronic One-Stop Shopping I CVvO AR/COITX
Spread Spectrum Radio Traffic Signal Interconnect I ATMS CA
Texas Regional International Border Crossing System I CVvO TX
TransCal Interregional Traveler Information System I ARTS CA
TRANSCOM System for Monitoring Incidents and Traffic I ATMS NJ/NY
TransGuide C ATMS TX
Tranzit Xpress C CVvO PA
Tranzit Xpress || I CvO CA
Travel Aid I ARTS WA
Travel Demand Management/Emissions Detection C ATMS ID
Travel Technology C ATMS/ATIS FL
Travinfo I ATIS CA
TRAVLINK C ATIS/IAPTS MN
Trilogy Advanced Traveler Information System I ATIS MN
Operational Test
Wisconsin/Minnesota Automatic Out-Of-Service C CVvVO MN/WI

Verification

(*) = Project Status as of April 1998: C = Test Completed; | = Test In Progress

APTS = Advanced Public Transportation System

ARTS = Advanced Rural Transportation System

ATIS = Advanced Traveler Information System

ATMS = Advanced Transportation Management System
CVO = Commercial Vehicle Operations




| TS Field Operational Test Summary
Adaptive Urban Signal Control and I ntegration

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
I ntroduction

The Adaptive Urban Signal Control and Integration (AUSCI) ITS Field Operational Test uses
advanced adaptive control technology to improve traffic efficiency on a grid network in
Minneapolis, Minnesota. The network congists of 56 signalized intersections within the northern
end of the central businessdistrict. AUSCI aims to enhance the effectiveness and responsiveness
of traffic operations and control within this network. The network has historically been subject to
increased variability of traffic flow due to incidents, special events, and special land-use
characterigtics.

The fidd testing of the components will start in September 1998 and end in January 2000. The
Final Evaluation Report is expected in January 2000.

Project Description

The AUSCI system optimizes the operation of a grid network of 56 signalized intersections within
downtown Minneapolis and coordinates freeway-arterial traffic management and control via ramp
metering. The system uses SCOOT asiits optimization and control engine. SCOOT isan
acronym for Split Cycle Offset Optimization Technique. It isan adaptive control system that
processes real -time traffic volume data to compute traffic signal timing parameters. The system
changes these parameters in small increments, as necessary, to maintain an optimized signal
operation. AUSCI aimsto provide optimized, efficient, responsive, and flexible signal operations
to accommodate variationsin traffic flow due to incidents, special events, and special land-use
characterigtics.

Figure 1 depicts the project area consisting of a section of 1-394 and applicable downtown surface
streets.

The main objectives of the test are:
Enhance corridor traffic management and control
Evaluate adaptive traffic control system operation during major events and incidents
Evaluate adaptive traffic control system effect at the boundary areas

Evaluate the feasbility of installing and operating an adaptive traffic control system connected
to the T2000C server

Evaluate costs of the adaptive traffic control system versus using only the T2000C based
system

Evaluate system procurement effectiveness through a system partnership agreement

Evaluate how well the installed system conforms to the design concept
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Evaluate interagency cooperation required to successfully operate an adaptive traffic control
system.

Figure1: AUSCI Project Area

The AUSCI project isingtalling controller and cabinet equipment, system hardware, machine
vison detection system, surveillance cameras, and additional communications linksin the test
area. The project isalso developing, testing, installing, and integrating software to connect the
SCOOT server to the current Minneapolis T2000C central server.

A total of 148 intersection approaches will be instrumented with a machine vision detection
system to provide three types of outputs. detection data for SCOOT input, image data to the
operator, and data collection for evaluation. Test partners chose a machine vison detection
system to meet the detection needs of SCOOT sinceit isvery detector-dependent.

The system operates using a T2000C server to process all communicationsto and from the field
controllers. The SCOOT server links to the T2000C system and receives traffic input information
after the T2000C server hastrandated it into a form usable by SCOOT. The SCOOT server runs
its optimization algorithms and sends the signal control instructions to the T2000C server. The
T2000C server formats the instructions and transmits them to the field equipment.

The test evaluates the performance, transportation impacts, deployment cost, and institutional
issues associated with implementing the adaptive traffic control system.

Test Status

Test personnd are currently ingtalling system devices and equipment and devel oping the system
software. Test personnd will conduct an initial implementation phase in early 1998 to perform
validation and acceptance testing. Thisinitial implementation will encompass approximately 15 to
20 intersections.
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Test Partners

City of Minneapolis

Federal Highway Adminigtration
FORTRAN Traffic Control

Image Sensing Systems

Minnesota Department of Transportation
Westwood Professional Services
References

None published.
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| TS Field Operational Test Summary
Advanced Driver and Vehicle Advisory Navigation Concept (ADVANCE)

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
I ntroduction

The ADVANCE ITS Fidd Operational Test demonstrated the use of an in-vehicle advanced
traveler information system in the northwest suburbs of Chicago, Illinois. It was expected to be
the first large-scale dynamic route guidance system deployment in the U.S,, resulting in the
digtribution of 3,000 in-vehicle devices. In late 1994, based primarily on the projected market
limitations of what was likely to be an expensive system, the project partners scaled back the
project scope, and agreed upon a targeted deployment of 75 in-vehicle systems.

Operational testing took place between June 1995 and December 1995.
Project Description

The ADVANCE system was designed to provide drivers, familiar with the areain which they were
driving, with the fastest route to their destination through an in-vehicle traveler information and
route guidance system. The system provided route guidance information using a static database
of travel times and dynamic information on traffic conditions. The dynamic traffic information
combined data from traditional roadside vehicle detection devices with data from ADVANCE
system-equipped cars acting as traffic probes. The traffic information was reported to a Traffic
Information Center (TI1C) where a computer system determined the route with the shortest travel
time to a set of predetermined destinations. The T1C then communicated the route information
using radio frequency transmisson to a Mobile Navigation Assistant (MNA) in an ADVANCE-
equipped vehicle. Using thisinformation, a driver could select arouteto follow. Thedriver
received Dynamic Route Guidance (DRG) to the selected destination via the selected route.

The tests compared driving times of vehicles usng DRG to times of vehicles following static
routes.

The objectives of the ADVANCE test were to:
Assessthe feagbility of providing DRG
Assess the impact of DRG on traved time for drivers familiar with the arterial network
Evaluate the use of probe vehicle data to characterize the traffic conditions on the network

Evaluate the performance of the software algorithms for analyzing traffic input data and
determining the shortest time routes

Assess the user acceptance of and the performance of the in-vehicle Mobile Navigation
Assgant (MNA).

ADVANCE consisted of five primary subtests.

Traffic Related Functions (TRF) —component and system level software performance
assessment
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TIC Architecture and User Interface—assessment of the function and ease of use of the
Traffic Information Center (T1C)

Incident Detection Study—assessment of the ability of the system to provide incident
detection capability

Familiar Drivers—assessment of user perceptions regarding usefulness'value of the system
Y oked Driver Study—assessment of travel time savings.
Results

The ADVANCE tests demondtrated that it is feasble to use a Dynamic Route Guidance (DRG)
system to improve travel times under certain conditions. The evaluation of the integrated system
of computerized traffic information analyss software, in-vehicle advisory systems, and a dedicated
radio frequency communication system showed that it is possible to collect, analyze, and
communicate potentially useful information to drivers. Thisintegrated system was able to provide
drivers with information that allowed them modify their routesto use shorter time alternatives.

ADVANCE showed that the potential impact on travel times of the use of such an integrated
system was measurable, although subject to some limitations. DRG provided the potential for
motorists to reduce travel times by 4 percent, and potentially more under conditions of non-
recurrent congestion. Some tests established that route diversions and travel time savings are
sometimes associated with the use of real-time data for route planning. In an arterial network like
that of the ADVANCE tests, in which DRG is subject to key functionality limitations, large time
savings may not be a typical outcome. Where substantial savings occurred during the tests, the
cause appeared to be the availability of less congested (but longer) alternate routes close to the
highly congested routes. Such alternate routes, in the absence of DRG, are likely to appear
illogical to drivers on the congested route. Drivers, therefore, are unlikely to find or follow these
routes without a route planner using real-time information for the entire network.

A key component of the ADVANCE tests was the use of probe vehicles. Inthe Y oked Driver
Study, the fleet of probe vehicles traveled between the origin-destination pairs over a variety of
reasonabl e alternate routes shortly before the group of three test vehicles began their trip. Using
the MNA, the probe vehicles reported their travel times on each link tothe TRF at the TIC. The
probe-reported results were compared to manually recorded observations of travel times over the
samelinks. The reported travel times from the probe vehicles were highly accurate. A total of
99.4 percent of the reported values were found to be reliable and were included in the statistical
sample. The comparison of reported times to manually recorded times showed that 87.6 percent
of the probe values were within 5 seconds and 94.0 percent were within 10 seconds. A high
percentage of the comparisons were within 2 seconds. The tests also showed that statistically
accurate results are obtained using only a few probe vehicles. The tests demonstrated that three
probe vehicles traversing alink within a 5-minute interval produced an accurate sample.
Increasing the number of traversals beyond three produced only a minor increase in the accuracy
of the measurement. The tests concluded that very high levels of probe deployment are probably
not necessary for an effective probe-based ATIS.

Probe vehicles encountered some problems. The system operating concept required that each
probe transmit its position at the end of each link. The testing found that this concept did not
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work well under heavily congested conditions, where traffic resulted in the probe being detained
along the link, effectively preventing the determination of alink travel time.

The overall conclusion was that MNA data as deployed in ADVANCE provided ardiable
indicator of traffic conditions and could thus be a valuable resource for traffic monitoring and
analysisin future ATIS deployments. The results also argue strongly that probe vehicles can cost-
effectively provide reliable data for developing real-time travel time estimates and projections.

One evaluation of the tests assessed the quality of the travel time prediction algorithm of the TRF.
This algorithm used both probe and detector data to generate link travel time estimates for several
5-minutetimeintervals. These intervals began with the current interval and continued for 5-, 10-,
and 15-minute intervalsinto the future. The predicted values were compared to recorded values
experienced by the drivers of the test vehicles. The evaluation found that the algorithm accurately
predicted travel times during off-peak periods, when the sampling rate was moderate, but tended
to underestimate travel times during peak periods. This suggests that the prediction algorithm
may have been calibrated too conservatively (e.g., somewhat too willing to ignore clusters of high
probe travel time reports).

The familiar drivers who participated in the tests expressed some reservations about the
usefulness of the MNA as a guidance tool for route selection. The driversreported that the
routes provided by ADVANCE were not particularly good and tended to be inferior to their own
routes. Thisconclusion is consstent with the selection of drivers who were very knowledgeable
of the arterial network in thetest area. Drivers generally expressed a preference for having a
greater degree of control over their choice of routes. They would prefer that the MNA “learn”
thelr preferences as part of itsfunctionality. The driversdid show a high level of interest in
having accessto real-time traffic information, especially concerning non-recurring congestion,
such asthat resulting from incidents. Most drivers envisioned the MNA as an “intelligent
assstant” to their driving. Such an assistant would acquire the real-time data, evaluate the route
chosen by the driver, and when appropriate, recommend more time-efficient alternatives.

L egacy

The ADVANCE TIC provided traffic management officials with valuable experience that they
used to establish a much larger, more inclusive Corridor Transportation Information Center (C-
TIC). ThisC-TIC providesreal-time traffic information to a broad spectrum of interestsin the
Gary-Chicago-Milwaukee (GCM) corridor. The experience gained in the ADVANCE tests
consderably reduced “shakedown” delays and setbacks that might have otherwise occurred in
establishing the C-TIC.

Test Partners
Federal Highway Administration (FHWA)
Illinois Department of Trangportation (DOT)
Motorola

Illinois Univerdties Trangportation Research Consortium (University of Illinois at Chicago,
Northwestern University)

References:
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The ADVANCE Project: Formal Evaluation of the Targeted Deployment, Argonne National
Laboratory, January 1997.
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| TS Operational Test Summary
Advanced Rural Transportation Information and Coordination (ARTIC)

FHWA Contact :Office of Traffic Management and ITS Applications, (202) 366-0372
I ntroduction

The ARTIC ITS Fidd Operational Test combines the communications digpatch operations of

four public service agenciesinto a Sngle communications center that serves aremote area in the
Arrowhead region of northeastern Minnesota. The ARTIC partnership crosses state agency
jurigdictions and functions, and fosters cooperation between highway and transit interests. This
cooperation is critical in remote, rural regions where resources are limited and pooling of assetsis
necessary to satisfy the operational requirements of multiple agencies.

The goals of the project are to coordinate and pool resources to reduce duplication, improve
transportation system efficiency, and improve user and driver safety. ARTIC responds to the
challenges of providing trangportation servicesin a remote area with low population density, a
harsh winter climate, an aging population, and the inefficient use of existing transportation
resources.

The testing phase began in October 1997 and is continuing. Evaluation of the project focuses on
user acceptance and satisfaction, system technical and functional performance, system efficiency
and effectiveness, system costs, and legal and ingtitutional issues.

|rginia+

Operational Test Area

Figure1: ARTIC Operational Test Areain
Northeast Minnesota

Project Description

The test operation commenced in October 1997. Figure 1 illustratesthetest area. A
consolidated center located in Virginia, Minnesota, houses the emergency response functions and
communi cations equipment for both the State Patrol and the Minnesota Department of
Trangportation (MnNDOT). The center also houses the fleet management operations for Virginia
Dial-a-Ride and Arrowhead Trandt. Automatic Vehicle Location (AVL) devices and Mobile
Data Terminal (MDT) equipment have been ingtalled in 4 State Patrol cruisers, 15 MnDOT plow
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trucks, 12 Arrowhead Trangt buses, and 3 Virginia Dial-a-Ride buses. This equipment provides
operations personnd with the following features:

Up-to-date information on vehicle location and availability
I mproved communications capability during emergencies.

The test implemented a computer-assisted transit scheduling system. The test also deployed a
computer-aided dispatch (CAD) system to automate State Patrol call taking, communications, and
records management functions. This deployment is part of a Statewide program to expand the
CAD system currently under development in the Twin Cities metro area to all Patrol districts
outside the metro area.

The evaluation of the project focuses on
User acceptance and satisfaction
System technical and functional performance
System efficiency and effectiveness
System costs
Legal and ingtitutional issues
Test Status

The project began operations in October 1997. Data collection will continue until September
1998. The Final Evaluation Report is anticipated in December 1998.

Although system operations have just begun, the use of the communications facility is already
yielding benefits. Anecdotal evidence exists that describes rapid responses to emergencies,
particularly in winter conditions, that would not have been possible prior to system deployment.
In one case, aMnNDOT snowplow responded to a vehicle accident location in a fraction of the
time that it would have taken for other law enforcement assets to respond. The snow plow
operator was able to relay critical information to help resolve the accident situation.

All of the participating agencies are very enthusiastic about the project. The agencies|ook on the
project more as an actual deployment than asatest. Thetrangt agenciesin the project have
begun specifying that their vehicles be equipped with AVL technology as part of the original
purchase. State agencies are already planning to include continuing operation funding in their
respective budgets. In short, the participating stakeholders already consider the test a success.

Test Partners

Arrowhead Regional Development Commission
Arrowhead Transit

City of Virginia Trangt

Federal Highway Adminigtration

Minnesota Department of Transportation
Minnesota State Patrol
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| TS Operational Test Summary
Advantage |-75 M ainline Automatic Clear ance Pr oj ect

FHWA Contact : Office of Motor Carrier Safety and Technology, ITS CVO Divison, (202) 366-
0950

Introduction

The Advantage I-75 Mainline Automatic Clearance Project ITS Field Operational Test conssted
of a series of tests designed to evaluate different aspects of using the Mainline Automatic
Clearance Sysem (MACS). The project facilitated efficient motor-carrier operations by allowing
transponder-equipped and properly documented trucksto travel any segment along the length of
Interstate 75 at mainline speeds, bypassing most weigh or ingpection stations. Advantage |-75
applied transponder technology and decentralized control while allowing each state to retain its
congtitutional and statutory authority relative to motor carriers and their operations.

The operational test has ended but the partners agreed to continue system operations for at least
one year after the end of the testing period at their own expense. The Final evaluation report is
expected in March 1998.

Project Description

The complete Advantage I-75 project consisted of four planned tests: Motor Carrier Fuel
Consumption Test, Weigh Station Test, Jurisdictional Test, and System Test. 1n addition,
portions of the test evaluation used a computer smulation. The four tests and the smulation
intended to prove three hypotheses:

Reduction or eimination of stops at weigh stations by truckswill produce measurable fuel
savings

Reduction or elimination of stops at weigh stations by trucks will produce measurable travel
time savings

Cumulative reduction or elimination of stopswill create the potential to improve delivery
times.

The Interstate 75/Highway 401 corridor stretches from Florida through Georgia, Tennessee,
Kentucky, Ohio, and Michigan and continues into Ontario. Figure 1 shows the I-75/Highway 401
corridor.

The project equipped approximately 4,500 trucks with transponder devices that emitted the
truck’ s unique identification code. Automated Vehicle Identification (AVI) readers were installed
at 29 weigh stations on the I-75/Highway 401 corridor. When a transponder-equipped truck
approached one of the AV reader-equipped weigh stations, the reader identified the truck. Using
information electronically recorded about the truck, the system verified itsweight and credentials.
The system signaled the truck to either by-pass the weigh station or enter it for weighing or
inspection processing. Thetotal time for this communication process was |ess than one second.
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m The Fuel Consumption Test was conducted under
controlled conditions using nearly identical trucks
operating over aloop of interstate highway. Thistest
compared fuel usage between trucks that were signaled
to stop at the weigh station and those that by-passed the
gtation. This comparison tested the hypothesis that a
reduction or the elimination of stops at weigh stations
by transponder-equipped trucks will result in
measurable fuel savings for each equipped truck.

In the Weigh Station Test, test personnel compared the
™ }-(,’{&V“,e differencein travel times of trucks electronically cleared
to by-pass a weigh station to those that had to enter it.
Test personnel also gathered information to run and
validate the smulation program. Thistest attempted to
prove that the reduction or elimination of stops at weigh
stations by transponder-equipped trucks would result in
travel time savings for that truck.

Ontario

Detroit

OH

-
KY

The Jurisdictional Test had two purposes. One purpose
was to determine whether partner states intended to
continue to offer the MACS (or some enhancement to
Figure1: Thel-75/Highway 401 it) and whether motor carriersintended to continue

Corridor participating in the MACS. The second purpose was to

identify issues and barriers to implementing the MACS.

Test personnel conducted interviews with state officials and motor carrier decison-makers to
collect their views on these issues. Test personnel also prepared questionnaires that the officials
and decision-makers compl eted.

The System Test evaluated whether the MACS satisfied the goals of the project. The test
compares the performance of the as-built MACS during the two-year project to the performance
levels specified by project planning documents.

The Simulation used data collected during the Weigh Station Test to evaluate the effect that the
MACS has on weigh station queue length and the number of unauthorized bypasses due to
overcrowding. The smulation uses a previoudy devel oped and proven weigh station model. The
smulation is necessary because the current percentage of transponder-equipped vehiclesistoo
small to produce a noticeable effect on queues and bypasses.

Test Status

Data collection and analysis for the Advantage 1-75 project continued until October 1997. The
Fuel Consumption Test has been completed. The Weigh Station Test, the Simulation, the System
Tedt, and the Jurisdictional Test are continuing. Final results will be available in March 1998.

The Fud Consumption Test verified the basic hypothess that reducing or eiminating stops at
weigh stations would result in measurable fuel savings. Estimated fuel savings differed according
to the type of scale at the weigh station. At static type scales, fuel savings were between 0.16 and
0.18 gallons per gation. At ramp Weigh-In-Motion (WIM) type scales, the fuel savings varied
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between 0.06 and 0.11 gallons per station. At the single high-speed ramp WIM type scale, fud
savings averaged 0.05 gallons per station.

L egacy

Near the end of the Field Operational Test, the Advantage I-75 Policy Committee passed a
motion to continue to provide el ectronic screening for a year beyond the conclusion of the FOT.
The cost of the continuation is being borne by the state agenciesinvolved. This action indicates
that the partner states intend to continue to support the use of the MACS. Test participants are
redesigning the MACS based on lessons learned during the FOT. Participants agree that the test
promoted further deployment of ITS/CVO.

Test Partners

Kentucky Transportation Center, Universty of Kentucky
Federal Highway Adminigtration

Florida Department of Transportation
Georgia Department of Transportation
Kentucky Transportation Cabinet
Michigan Department of Trangportation
Several Motor Carrier Industry Firms
Ohio Department of Transportation
Ontario Ministry of Transportation
Tennessee Department of Transportation
References

Center of Trangportation Research & Education, lowa State University, Advantage 1-75 Motor
Carrier Fuel Consumption Individual Evaluation, DRAFT Final Report, July 1997
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| TS Operational Test Summary
Alternate Bus Routing System (ABR)

FHWA Contact: Office of Traffic Management and ITS Applications, (202) 366-0372
Introduction

The Alternate Bus Routing (ABR) System ITS Field Operational Test communicates real-time
route diversion recommendations directly to New Jersey Transt buses traveling north-bound on
the Garden State Parkway (GSP). The system uses Vehicle to Roadside Communication (VRC)
technology (such as transponders) as the communicationslink. The ABR Project will
demonstrate how bus routing management technologies and strategies can be united to achieve
goals of an Intelligent Transportation System (ITS). The test utilizes the resources of
government, private industry, and academia to implement and test the ABR system. The test
evaluated the system performance confidence, system reliability, and the user acceptance.

Phase | field testing took place in November and December 1997. Phase I, originally scheduled
to begin in January 1998, has been canceled. Thefinal Evaluation Report for Phase | isduein
March 1998.

Project Description

The ABR system test area covers the north-bound GSP from the Raritan Toll Plazato the New
Jersey Turnpike (NJT) exit. Busesand private carriers enter the GSP at several interchanges, exit
onto the Turnpike, and proceed toward New Y ork City on the Turnpike. Depending on traffic
conditions on the GSP, traffic managers may recommend that buses exit and use US Route 9,
which runs parallel to the GSP. Once the buses enter the NJT, either from the GSP or from
Route 9, traffic managers may communicate further information to the buses regarding traffic
conditions on the inner and outer roadways. Figure 1 shows the project location.

The ABR system physical architecture consists of the following components:

Remote Traffic Microwave Sensors (RTMS) that are located at four points along the
corridor of the study area. These sensors detect volume, occupancy, and speed data on each
lane and cover both the primary and alternate routes at New Brunswick Avenue, King
George' s Post Road, and NJT, Interchange 11. The detector located prior to Raritan Toll
Plaza on the GSP collects data on the GSP, exclusively.

The VRC Transponders are attached to each of the fifty buses being used in Phase|. Used as
a secondary source of information, VRC transponders provide additional travel time
information by enabling the automatic vehicle identification readers to identify buses by tag
numbers, and track travel times and route selection decisons. To calculate travel times, the
system software algorithm considers transponder and sensor information in a two to one
weighting ratio. If the system detects no transponder data, it will use sensor data exclusively.

The Audio Annunciators enable the communication of advisory messages to bus drivers from
the New Jersey Highway Authority (NJHA) Traffic Operations Center (TOC) at Woodbridge,
NJ. VRC transponders are located at the Raritan Toll Plaza, New Brunswick Avenue, and
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NJT, Interchange 11. The ABR system evaluates traffic conditions north of the Raritan toll
Plaza and gives bus drivers route guidance information near the Plaza. The system givesthe
route guidance message through an in-vehicle audio annunciator coupled to a VRC
Transponder. Transponders north of the Toll Plaza may communicate additional information.

A surveillance cameraislocated at the New Brunswick Avenue overpass. The camerais not
directly linked to the decison making algorithm. However, it is helpful in monitoring the
system through its full motion analog video transmission.

Interchange 11 Toll Plaza
* Radar Traffic Detector
< King George Post Road >_> Interchange 11 VRC Beacon
* Radar Traffic Detector * Transponder Identification

New Brunswwk Ave. &. * Bus voice message

NJHA TOC

Perth Amboy,
New Brunswick Ave. (NB) New Jersey
* Transponder identification
‘ * Roadway destination
* Read bus route/run data
* Surveillance video

* Radar traffic detector

/ Ghrde Sl’a{t% 'ﬁ%‘r‘i&vgy
Raritan VRC Beacon (NB)

* Transponder identification

* Bus voice message

* Radar traffic detector

Figure 1. Alternate Bus Routing Project L ocation

The RTMS sensors sampl e flow, occupancy and speed data every 30 seconds for each lane and
transmit thisinformation to the TOC. At five minute intervals, the system calculates flow
(vehicles/30 second), occupancy (percentage), and average speed (miles/hour) for each RTMS
sensor. The algorithm then classifies the lane status asinactive, active, or failed. The ABR
software stores the information by Route Number, Station, and Lane.

Staten Island,
New York

Raritan Bay

Garden

tate
Parkway

After estimating travel time and delays for each route, the system algorithms may recommend
adiverson at the Raritan Toll Plaza. The default routeisthe GSP. However, if delays on the
GSP are excessve and the estimated travel time saving by using US Route 9 is sgnificant, the
ABR computer system will recommend diversion to the alternate route, US Route 9.

The evaluation of the results includes four tasks:
Evaluation of Operation of Sensors and Spread Spectrum Radio Communications
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Evaluation of the Central Computer System

Evaluation of In-Vehicle Operation

Evaluation of the Performance of the Integrated System
Results

The project’ s independent evaluator prepared an evaluation summary report for Phasel. The
following paragraphs summarize the findings of the report.

The Radar Sensors provided the ABR bus routing algorithm with volume, occupancy, and speed
data for each of the four locations of the study site. The evaluators compared the real traffic
volume (collected by evaluator through video output) to the volume counts supplied by the
system. This comparison showed that real volume was 11.13% larger than that recorded by the
Sensors.

The evaluation of the Operation of the Central Computer System tested the routing system
accuracy. The main system performance function was to correctly estimate the bus trip times for
both routes, and to determine the travel time differences between the two routes. The evaluators
found that the differencesin travel times averaged between two and three minutes. This travel
time difference is not statistically significant.

The evaluation of the I n-Vehicle Operation involved audio message testing performed by
activating the transponders on the instrumented vehicles during test runsto verify that messages
could be recelved at normal highway speeds. During preliminary testing of each system
component by the system designer/implementer the messages sent from the operation’s center
were heard at the proper location-approaching Raritan toll Plaza. Further, the messages were
heard clearly during both clear and rainy weather and the intendty of the volume and clarity of the
message was acceptable.

The evaluation of the Performance of the I ntegrated System involved observing the system’s
output of diversion messages and assessing user reaction to the system. The evaluators could not
make a definite determination of the system’ s useful ness because few diversion messages were
issued during the testing period. Regarding user reaction, the evaluator conducted informal
interviews with the bus operators and found:

60% were enthusiastic about the ABR project’s potential to improve travel time

63% of the operators did not find the diversion message clear, while 46% thought the sound
quality could be improved

67% of the drivers were optimigtic that the ABR system would improve travel time,

47% of the drivers believed that the alternate route provides an advantage after the diversion
ingtruction.

80% of the drivers thought the diversion message was accurate
60% of the bus drivers agreed that the ABR system savestravel time

25% of the drivers diverted to US Route 9, when the diversion message ingtructed the
operators to stay on GSP
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85% of the operators agreed that the equipment is functioning effectively and was placed
conveniently within the bus.

Test Partners

Federal Highway Adminigtration
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New Jersey Department of Transportation
New Jersey Highway Authority

New Jersey Trangt

New Jersey Turnpike Authority

Rutgers University

TRANSCOM
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| TS Operational Test Summary
Ambassador Bridge Intelligent Transportation Border Craossing System

FHWA Contact: Office of Motor Carrier Safety and Technology, ITS CVO Divison, (202) 366-
0950

Introduction

The Ambassador Bridge Intelligent Transportation Border Crossing System (ABBCS) ITS Fied
Operational Test demonstrates the use of 1 TS technologies to reduce the delays incurred by users
of the Ambassador Bridge. This bridge crosses the Detroit River from Detroit, Michigan, in the
United States to Windsor, Ontario in Canada. The project’sgoal isto enable commercial vehicles
and daily commutersto cross a “transparent” international border. The main objectiveisto use
ITS technology to facilitate the processing of vehicles and drivers through international border
check points and to eectronically pay bridge tolls.

The test operations commenced in May 1997 and are scheduled to be completed in November
1998, with the final report expected in March 1999.

Project Description

Theinternational trade community and government officials responsible for customs, immigration,
and transportation, must execute a complex set of transactions and inspectionsin order for
vehicles, drivers, and cargo to crosslegally and safely from one country into another. Because
many of these transactions are conducted manually, the time required to process an individual
shipment can be significant. At land ports, such as the Ambassador Bridge, commercial vehicle
traffic volume has grown to the point where lengthy processing delays are commonplace. These
delaysimpact the trade community by increasing costs, and adversely affecting the efficiency of
operations. Theincreasing volume of commercial vehicles also has potential safety implications.
As part of the IBC (International Border Clearance) Program, the Federal Highway
Administration has worked with representatives from the Michigan Department of Transportation,
the Ambassador Bridge, the US Treasury’s North American Trade Automation Prototype
(NATAP) program, and Canadian transportation officialsto cooperatively address these issues.

Theresult isan IBC system that aims to sgnificantly reduce administrative delays incurred by
vehicles at international points of entry. The system also facilitates safety screening of
commercial vehicles. TheBC system will facilitate trade and transport processing by supplanting
current paper-based processes with one supported by electronic data interchange (EDI). 1t will
address the safety of commercial vehicles operating in the State of Michigan, and throughout the
US, by forwarding transport safety data obtained by the system to the nearest existing commercial
vehicle weight and inspection facility. Thisdatawill bein aformat condstent with those under
development under the Commercial Vehicle Information Systems and Networks (CVISN)
program, and will allow the Michigan State Police to effectively screen incoming vehicles for
safety compliance.

The IBC syst